Sustained swimming increases erythrocyte MCT1 during erythropoiesis and ability to regulate pH homeostasis in rat.
We investigated the effect of sustained swimming exercise on the increase in monocarboxylate transporter 1 (MCT1) concentration and its ability to regulate pH homeostasis in rat erythrocytes. Male Sprague-Dawley rats aged 9 weeks were divided into sedentary and swimming groups for both 1- and 3-week experiments. The exercise group swam for 30 - 60 min/day, 5 days/week. Before and 1 and 3 weeks after initiation of the exercise, blood was collected for lactate concentration measurement during pre-exercise rest and post-exercise recovery periods. On the last day of each experiment, venous blood and erythroid cells in bone marrow were collected to assay the capacity for erythropoiesis and MCT1 concentration. In the swimming group at 0 weeks (p < 0.05), 1 week (p < 0.01) and 3 weeks (p < 0.001), the blood lactate concentration post-exercise was significantly higher than at rest. The ratio of young erythrocytes to total erythrocytes was significantly higher in the 3-week swimming group than in the sedentary group (p < 0.05). The MCT1 concentration in erythrocytes was higher in the 3-week swimming group than in the sedentary group (18 %, p < 0.05), which was found in young erythrocytes (22 %, p < 0.05) when total erythrocytes were separated into young and old fractions. The MCT1 concentration in erythroid cells was higher in both the 1-week and 3-week swimming groups than in either of the sedentary groups (27 and 28 %, respectively, p < 0.05). The pH recovery of erythrocyte suspensions at 10, 15 and 20 seconds after addition of lactate to the suspension medium was significantly faster in the 3-week swimming group than in the sedentary group (p < 0.001). These findings suggest that erythrocyte MCT1 is increased during erythropoiesis in bone marrow and that the increase of the transporter facilitates, at least partly, lactate/proton co-transport due to sustained swimming exercise in rats.